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Labour market trajectories following
sickness absence due to self-reported all
cause morbidity—a longitudinal study
Pernille Pedersen1,2,3*, Thomas Lund3, Louise Lindholdt3, Ellen A. Nohr4, Chris Jensen5,6,
Hans Jørgen Søgaard1,2 and Merete Labriola3,7
Abstract
Background: To investigate differences in return to work (RTW) and employment trajectories in individuals on sick
leave for either mental health reasons or other health related reasons.
Methods: This study was based on 2036 new sickness absence cases who completed a questionnaire on social
characteristics, expectations for RTW and reasons for sickness absence. They were divided into two exposure groups
according to their self-reported sickness absence reason: mental health reasons or other health reasons. The
outcome was employment status during the following 51 weeks and was measured both as time-to-event analysis
and with sequence analysis.
Results: Individuals with mental health reasons for sickness absence had a higher risk of not having returned to
work (RR 0.87 (0.80;0.93)). Adjusting for gender, age, education and employment did not change the estimate,
however, after adding RTW expectations to the model, the excess risk was no longer present (RR 1.01 (0.95;1.08)).
In relation to the sequence analysis, individuals with mental health related absence had significantly higher odds
of being in the sickness absence cluster and significantly lower odds for being in the fast RTW cluster, but when
adjusting for RTW expectations, the odds were somewhat attenuated and no longer significant.
Conclusions: Employees on sick leave due to self-reported mental health problems spent more weeks in sickness
absence and temporary benefits and had a higher risk of not having returned to work within a year compared
to employees on sick leave due to other health reasons. The difference could be explained by their lower RTW
expectations at baseline. This emphasises the need to develop suitable and specific interventions to facilitate RTW
for this group of sickness absentees.
Keywords: Return to work, Mental disorders, Sick leave, RTW-expectations, Sequence analysis
Background
Sickness absence causes have different impact on the in-
dividuals’ chance of return to work (RTW) [1, 2]. Those
with mental health conditions have a low RTW rate,
whereas those with e.g. infectious diseases have a rela-
tively high RTW rate [3]. Compared to other health re-
lated diagnoses, individuals on sick leave due to mental
disorders have an increased number of sick leave spells
and sick leave days [4, 5]. Moreover, many mental disor-
ders are persistent and have high recurrence rates [6],
are associated with increased risk of early retirement [7],
and of receiving disability benefits [6] and unemploy-
ment benefits [5]. The reason for the lower RTW rate in
that group may not solely be attributed to the disorder
itself. It could also be explained by their lower RTW ex-
pectations [8], which are found to be a predictor for
RTW [8–13].
Regardless of underlying conditions for sickness ab-
sence, the RTW process after sickness absence is com-
plex and evolving as it covers a series of events,
transitions and phases of employment status [14, 15].
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The criterion of RTW is not straightforward and there
are different ways of defining a RTW outcome [16–18].
Research findings can vary with the way that RTW is de-
fined and measured. One way of defining “RTW” is to
measure RTW status at a certain point in time after on-
set of sickness absence, for example after 3 months,
6 months or a year (i.e. a point prevalence measure).
This is a convenient measure but one that may under-
estimate or overestimate the total effect of an employee’s
work capacity, because RTW rates vary over time. Other
criteria for RTW that are used in the literature include
time from injury to first RTW, or the number of days
lost from work after the injury. In addition to these dif-
ferences, the measurement of the period until RTW may
be based on actual days off work or a proxy measure
such as compensation days until RTW [16, 19].
The often adapted time-to-event approach does not
cover the many possible states and transitions experi-
enced by individuals on sick leave. Employment status
transitions after sickness absence have recently been
studied in the Nordic countries by using multi-state
models [20–23]; however sequence analysis has not pre-
viously been used to study transitions in sickness ab-
sence research. This study will evaluate the RTW
measures in a Danish population on sick leave using
both time-to-event analysis and sequence analysis with
51 weeks of follow-up. The aim of this study was to
investigate differences in RTW and employment
trajectories in individuals on sick leave for mental health
reasons and individuals with other health-related reasons
for sick leave.
Methods
Participants and design
From September 2012 to March 2014, all new cases of
sickness absence exceeding 4 weeks (n = 4541) in the
Western part of Denmark were registered. They received
a questionnaire about social characteristics, RTW ex-
pectations and reasons for sickness absence. The
questionnaire was originally used for an RCT study
evaluating the effect of psychoeducation on RTW in
individuals on sick leave [24]. No difference in rela-
tive risk of RTW during the first 6 and 12 months
after inclusion was found between the intervention
group and the control group [25].
The questionnaire was completed by 2788 individuals
(61.4 %). Those who did not provide data on reason for
sickness absence (n = 20), information on education
(n = 31), employment (n = 123) and RTW expectations
(n = 126) were excluded. All participants were linked to
The Danish National Labour Market Authority’s DREAM
database [26], which provided information about eco-
nomic compensation for unemployment, sickness ab-
sence, and other kinds of social transfer income. The type
of transfer payment in DREAM is recorded for each week
if the person has received the benefit for one day or more.
Termination of registration occurs following the first full
week of not receiving any type of transfer payment. If no
transfer payment is registered for a specific week, the
person is considered to be self-supporting and conse-
quently as working. In Denmark, a citizen in the
workforce (employed as well as unemployed) is enti-
tled to sickness absence compensation (at the time of
this study after 4 weeks), and if the employee receives
normal salary during the sick leave period, the em-
ployer receives municipal reimbursement. Data from
the DREAM database is increasingly applied in re-
search and has been validated in research in individ-
uals on sick leave [26–28].
A total of 452 participants were not registered as
being on sick leave in the DREAM database when
the questionnaire was distributed and consequently
they were excluded from the study. It was done to
avoid misclassification and that a difference in social
benefits in the study could be attributed to a differ-
ence in social benefits at baseline. Thus, the final
study population consisted of 2036 individuals be-
tween 18 and 64 years of age (mean: 44.5, sd: 11.1).
Data on registrations in the DREAM database was
obtained from the week the questionnaire was sent
and 51 weeks onwards.
Outcome measures
The outcome variable in this paper was employment sta-
tus during the 51 weeks following the questionnaire and
was recorded weekly.
In the time-to-event analysis, the outcome was return-
to-work, which was defined as the period (in weeks) be-
tween inclusion and the first period of 4 consecutive
weeks without receiving any social benefits.
In the sequence analysis, the outcome was ex-
tended to include five different categories for labour
market participation and RTW: 1) sickness absence,
2) working 3) unemployment, 4) temporary support
(other than unemployment and sickness benefits),
and 5) permanent support. Working was defined as
the weeks with no benefits, and unemployment was
defined as receiving unemployment benefits. Tem-
porary support was defined as social benefits that
are given temporarily aiming at promoting subse-
quent employment, e.g. public education grant, social
assistance or rehabilitation benefit. Permanent sup-
port was defined as social benefits that are given on
a permanent basis, where regular employment is no
longer possible e.g. early retirement, public retire-
ment pension and supported job (the Danish labour
market arrangement for people with reduced ability
to work and wage is partly compensated).
Pedersen et al. BMC Public Health  (2016) 16:337 Page 2 of 10
Exposure variables
Self-reported reason for sickness absence was the main
exposure. The participants stated in the questionnaire
what they considered to be the reasons for their ab-
sence. They could report several reasons, but if they
had reported anxiety, depression, other mental illness
or stress and burnout, they were categorised as having
“mental health reasons”, while the rest of the individ-
uals were categorised as having “other health reasons”
(e.g. musculoskeletal disorders, cancer, or chronic pain
(Table 1).
Covariates
Information about education, employment, age, gender
and RTW expectations was retrieved from the question-
naire. RTW expectations were estimated by the partici-
pants as the probability of not being on sick leave after
6 months (as a percentage in whole tens from 0 to 100 %).
The covariates were categorized as seen in Table 2.
Ethical considerations
Participation was voluntary, and the study has been
registered and approved by the Danish Data Protection
Agency (http://www.datatilsynet.dk). The participants
did not provide consent, as the data were analysed
anonymously.
Statistical analysis
Initially, a comparison of the individuals from the two
exposure groups was made in relation to age, gender,
education, employment and RTW expectations by means
of Chi2 or t-tests.
Secondly, the pseudo value-regression approach was
used to examine differences in RTW between the two
exposure groups by calculating relative risk (RR) and
cumulative incidence proportions (CIP) at the end of
the 51 weeks of follow-up [29, 30]. CIP showed the
percentages of individuals in each group who had
returned to work. The allocation of the RCT study
was adjusted for in all steps of the analysis [25] and
thereafter, different adjustment strategies were carried
out based on variables that were chosen a priori; 1)
adjustment for gender and age, 2) plus education and
employment and 3) plus RTW expectations. Death,
emigration and receiving permanent support were
considered as competing risk.
Furthermore, sequence analysis was performed,
which is a statistical study of successions of states or
events. A sequence is defined as an ordered list of
elements (e.g. labour market status) and episodes
(identical successive elements) expressed on a time
axis [31, 32]. In this study, sequences showed a
complete event history of labour market participation
in each particular week from baseline to follow-up.
The relative proportion of each of the five employ-
ment status for every week was displayed in a status
proportion plot [33]. In the sequence analysis, further
18 participants were excluded due to death or emi-
gration (four from mental health reasons and 14 from
other health reasons). Thus, in those analyses, the
study population consisted of 2,018 participants.
In the sequence analysis, the mean duration in weeks
within a given state and the mean number of episodes of
different status for the exposure groups were calculated.
Differences between exposure groups were performed by
using the syntax ttesti in STATA by adding the n, mean
and sd for each group. This syntax was used as sequence
analysis was made in long format and thus regular tests
were not possible to perform.
The distributions of the sequences were compared in
the two exposure groups. All individuals were divided
into four groups according to their sequences; 1) only
sick leave, 2) moving to continuous work, 3) having at
least one episode of work, and 4) sick leave and social
benefits. The different distributions of sequences were
tested in a chi2 test.
A volatility indicator was defined as the proportion of
work and unemployment episodes in relation to total ep-
isodes. Episodes within work and unemployment
reflected a positive status of RTW or readiness to RTW.
The volatility indicator indicated that the higher the
value of this indicator (range 0–1), the higher the quality
of the transitions [34].
An integration indicator was measured as an indicator
of how quickly and to what extent the individuals re-
entered employment. It was assessed as the sum of
Table 1 Reasons for sickness absence in the two exposure groups
Reasons for sickness absence Mental health
reasons
n = 725
n (%)
Other health
reasons
n = 1,311
n (%)
Anxiety 218 (30.1) 0 (0)
Depression 405 (55.9) 0 (0)
Stress and burnout 516 (71.2) 0 (0)
Other mental illness 79 (11.0) 0 (0)
Personal problems 139 (19.2) 34 (2.6)
Psychosocial working environment 166 (22.9) 46 (3.5)
Cardiovascular or lung diseases 25 (3.5) 106 (8.1)
Infection 19 (2.6) 53 (4.0)
Chronic/diffuse pain 85 (11.7) 197 (15.0)
Cancer 16 (2.2) 66 (5.0)
Abdominal illness 32 (4.4) 63 (4.8)
Musculoskeletal disorders 74 (10.2) 799 (61.0)
Other/unclear reason 74 (10.2) 210 (16.0)
Percentages do not add up to 100 as people could report several reasons for
sickness absence
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number of sequence positions where status was work,
which were weighted by their position within the se-
quence. This indicated that the longer or more episodes
in work, the higher the quality of the integration process
(range 0–1) [34].
Moreover, the sequences were grouped based on
optimal matching algorithms and statistical cluster
analysis to find and categorize observed sequences
into a smaller number of clusters [31, 35]. Optimal
matching was used to measure dissimilarities be-
tween sequences by applying the Levenshtein dis-
tance measure, which measured the number of
operations that were needed to transform one se-
quence into another [31]. Similar sequences were
grouped together using hierarchical cluster analysis
with Ward’s linkage [34, 35]. On the basis of these
results, similar sequences were merged into eight
clusters, which were named based on employment
status. Afterwards, the distribution of the clusters
across the exposure groups was tested by means of
logistic regression. The same adjustment strategies
were used as in the pseudo value analysis.
Point estimates were presented with 95 % confidence
intervals. STATA/IC 11.2 (StataCorp LC, College
Station, TX) was used for all statistical analyses with
the SQ-ADOS to perform the sequence analyses.
Results
A total of 725 individuals (36 %) reported mental health
problems as reason for their sickness absence while 1311
(64 %) reported other health reasons. The most frequent
diagnoses in the mental health group were stress and
burnout, depression and anxiety, while in “other health
reasons”, musculoskeletal disorders, chronic/diffuse pain
and unclear reasons were most frequent (Table 1). The
two exposure groups were significantly different in rela-
tion to all baseline characteristics (Table 2). Individuals
with mental health as reason for the sickness absence
were more often women, younger, more than 3 years of
tertiary education, and had lower expectations of return-
ing to work within the next 6 months. Furthermore, they
were to greater extent white collar workers and less
often unskilled or skilled workers.
A total of 56 % (95 % CI: 52;59) of those individuals
who had reported mental health as reason for the sick-
ness absence had returned to work at 51 weeks of
follow-up, which was significantly lower than 67 % (95 %
CI: 65;70) among those reported other health reasons
(Table 3). During follow-up, individuals with mental
health reasons had a significantly higher risk of not hav-
ing returned to work. Even after adjusting for gender,
age, education and employment, the difference was still
present but somewhat attenuated. When adjusting for
Table 2 Baseline characteristics of the study population
Variable Mental health reasons (n = 725)
n/mean %/sd
Other health reasons (n = 1,311)
n/mean %/sd
P-value*
Gender (female) 481 66.3 679 51.8 <0.001
Age (years) 42.3 10.6 45.7 11.2 <0.001
Highest level of education
Primary school/Secondary school 182 25.1 405 30.9 <0.001
Tertiary education <3 years 307 42.3 617 47.1
Tertiary education >3 years 236 32.6 289 22.0
Employment
Supported jobs/early age pension 24 3.3 37 2.8 <0.001
Student 43 5.9 36 2.8
Unemployed 105 14.5 130 9.9
Unskilled worker (e.g. cleaning) 100 13.8 263 20.1
Skilled worker (e.g. artisan) 93 12.8 293 22.4
White collar worker (e.g. nurse) 320 44.1 427 32.6
Self-employed 40 5.5 125 9.5
Recovery expectations
0–30 % 87 12.0 90 6.9 <0.001
40–60 % 160 22.1 151 11.5
70–90 % 180 24.8 211 16.1
100 % 298 41.1 859 65.5
*P-values indicate tests of differences between exposure groups by Chi2 test or t-test
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RTW expectations, the RR was the same in the two
groups.
The status proportion plot illustrated the differences
in employment status in the two exposure groups
(Fig. 1). Individuals with mental health reasons had sig-
nificantly more weeks of sickness absence and temporary
support throughout the year compared to individuals
with other health reasons (Table 4). Individuals with
other health reasons had significantly more weeks of
work compared to individuals with mental health
reasons. No difference in the duration of unemploy-
ment and permanent support was seen between the
two groups.
The group with other health reasons had significantly
more episodes of work, whereas individuals with mental
health reasons had more episodes of unemployment and
temporary support. No differences in the mean number
of episodes in the five employment status or the mean
number of different elements in the sequences were seen
in the two exposure groups (Table 4). The range of
episodes in the follow-up period was 1–23 in the group
of mental health reasons and 1–26 in the group of other
health reasons.
Individuals with mental health reasons had a signifi-
cantly lower volatility indicator and integration indicator
compared to individuals with other health reasons.
During the follow-up period, there were a total of 181
different sequences in the group with mental health rea-
sons and 238 in the group with other health reasons.
The most frequent sequence in both groups was going
from sickness absence to continuous work, as it hap-
pened to 195 individuals (27.0 %) from the group of
mental health reason and 509 individuals (39.2 %) from
the group of other health reasons. The second most fre-
quent sequence in both groups was staying in sickness
absence throughout the study period. Thus, a total of
144 individuals (20.0 %) with mental health reasons and
174 individuals (13.4 %) with other health reasons were
Table 3 Change of having returned to work in individuals on sick leave due to mental health or other health reasons at 1 year
follow-up
Reason for sickness absence CIP %
(95 % CI)
Crude analysis a
RR (95 % CI)
Adj. model 1
RR (95 % CI)
Adj. model 2
RR (95 % CI)
Adj. model 3
RR (95 % CI)
Other health reasons
n = 1,311
67 (65;70) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Mental health reason
n = 725
56 (52;59) 0.87 (0.80;0.93) 0.89 (0.82;0.96) 0.92 (0.85;0.99) 1.01 (0.95;1.08)
Abbreviations: RR relative risk, CI confidence interval, CIP cumulative incidence proportion, shows the percentages of individuals having returned to work
aAdjusted for effect of the psychoeducation intervention, Adj. model 1: Adjusted for effect of intervention, gender, and age, Adj. model 2: Adjusted as in model 1
and also for education and employment, Adj. model 3: Adjusted as in model 2 and also for RTW expectations
Fig. 1 Weekly share of status by exposure groups
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on sick leave for 51 weeks. In relation to the rest of the
participants, a total of 279 individuals (38.7 %) with
mental health reasons had at least one episode of work
compared to the 477 individuals (36.8 %) with other
health reasons. Moreover, 103 (14.3 %) and 137 (10.6 %)
were on sick leave and social support in the group of
mental health reasons and in the group of other health
reasons, respectively. A chi2 test showed a significant
difference between the exposure groups in the distribu-
tion of the sequences (p <0.0001).
The eight clusters, which were merged on the basis of
similar sequences, displayed aggregated shares of
employment status (Fig. 2). Three of the clusters (5, 7
and 8) displayed work-oriented trajectories while two
clusters (1 and 2) indicated continuous sickness absence
or relapse into sickness absence. Only one cluster (6)
showed a permanent withdrawal from the labour market
while two clusters (3 and 4) displayed general or partial
temporary support.
Individuals with mental health reasons had signifi-
cantly higher odds for being in the sickness absence
cluster and significantly lower odds for being in the fast
RTW cluster after adjusting for gender, age, education
and employment; however, when adjusting for RTW ex-
pectations, the odds were somewhat attenuated and no
longer significant (Table 5). Moreover, the individuals
with mental health reasons had significantly higher odds
for being in the relapse cluster, although the number of
observations was rather small. Also, the individuals with
mental health reasons had marginally lower odds for be-
ing in the slow RTW cluster; however, after adjusting for
RTW expectations the OR was close to 1.
Discussion
Main results
Individuals on sick leave due to mental health reasons
spent more weeks on sickness absence and in temporary
support and less weeks on work compared to individuals
with other health reasons for sick leave. Moreover, fewer
of the individuals on sick leave due to mental health rea-
sons had returned to work during the 51 weeks of
follow-up, compared to the individuals with other health
reasons.
Also the chance of having returned to work was lower
for individuals with mental health reasons when adjust-
ing for gender, age, education and employment status
but after adjusting for RTW expectations, the chance
was the same in the two groups. Moreover, individuals
with mental health reasons had higher odds of being in
the “sickness absence” cluster and a lower odds of being
in the “fast RTW” cluster, but the difference was attenu-
ated after adjusting for RTW expectations.
RTW expectations
The results show that RTW expectations can be consid-
ered a confounder in the effect of health reasons for
RTW. Individuals with mental health reasons returned
to work later than individuals with other health reasons,
Table 4 Characteristic of labour market sequences in exposure groups
Mental health reasons
n = 721
Mean (sd)
Other health reasons
n = 1,297
Mean (sd)
Diff p-value*
Mean duration in
Sickness absence 27.50 (17.57) 22.53 (17.76) 4.97 <0.0001
Work 15.96 (17.20) 22.45 (19.00) −6.49 <0.0001
Unemployment 3.38 (6.69) 2.80 (7.12) 0.58 0.07
Temporary support 4.18 (9.49) 2.91 (8.14) 1.27 <0.01
Permanent support 0.98 (5.42) 1.31 (6.23) −0.33 0.24
Mean number of episodes in
Sickness absence 1.32 (0.78) 1.37 (0.99) −0.05 0.25
Work 1.02 (1.07) 1.17 (1.21) −0.15 <0.01
Unemployment 0.62 (1.14) 0.50 (1.12) 0.11 0.03
Temporary support 0.52 (0.97) 0.38 (0.86) 0.14 <0.001
Permanent support 0.05 (0.22) 0.06 (0.25) −0.02 0.17
Mean number of episodes (total) 3.52 (2.90) 3.48 (2.93) 0.04 0.76
Mean number of different elements in sequence 2.32 (0.97) 2.27 (0.84) 0.05 0.20
Volatility indicator 0.37 (0.24) 0.40 (0.22) −0.04 <0.001
Integration indicator 0.36 (0.38) 0.49 (0.40) −0.13 <0.0001
Abbreviations: SD standard deviation
*p-values generated by means of the “ttesti” syntax in STATA
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but after adjusting for RTW expectations both exposure
groups were found to return to work at the same time.
Other studies have also found RTW expectations to be a
predictor of RTW in both individuals on sick leave due
to mental and physical disorders i.e. a positive RTW ex-
pectation predict a shorter time to RTW [8–13]. It has
been speculated that positive RTW expectations repre-
sent the self-efficacy of the employee, i.e. the belief an
individual has in his/her own capacity to perform a spe-
cific behaviour successfully, in this case in relation to
RTW [8, 10]. Furthermore, bad mental health and low
RTW expectations could be influenced by the same
problems, i.e. problems meeting demands at work or at
home, social problems at work or other work-related
factors may have triggered both mental health problems
and low RTW-expectations if the prospects of solving
these problems seem low.
Individuals with other health reasons had a higher
level of RTW expectations than individuals with mental
health reasons. This has also been confirmed in a study
by Huijs et al. [8]. Another possible explanation could be
that the stigmatization of mental health problems in the
workplace is high, and therefore the employees might
avoid their workplace and receive less support from their
colleagues and supervisor, making it seem less likely to
return to work. A third explanation of the lower RTW
expectations among individuals with mental health
reasons could be influenced by their psychological
symptoms like hopelessness, discourage and reduced
self-confidence. These symptoms likely reduce the be-
lief of RTW.
Transitions in the RTW process
The maximum number of episodes for one individual
was 23 in the group of mental health reasons and 26 in
the group of other health reasons. This shows that the
RTW process for individuals on sickness absence bene-
fits may be long and complex [15, 36], which is in line
with previous Nordic studies using multi-state models
[20–23]. It also emphasises the need to analyse RTW as
a process [14, 15], and not only at a single point in time
[37, 38]. The advantage of this approach is that it pro-
vides a more complete picture of RTW and employment
trajectories and therefore, a more complete understanding
of the impact of disability on the employee’s life and well-
being [36, 39].
Fig. 2 Aggregated shares of employment status by clusters
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During the last 10 years, transitions of states have been
used in the research of sickness absence by means of
multi-state models [20–23]. Pedersen et al. showed the
transitions for Danish individuals on sick leave and with
4 year follow-up [22]. They included the states; work,
unemployment, sickness absence, and disability pension,
and identified predictors for each of the different transi-
tions. Three Norwegian studies have used multi-state
models to analyse the transitions of states [20, 21, 23].
Lie et al. applied three different states that low back pain
patients could be in after an intervention; recovery
(RTW), sick leave benefits, or disability pension [20],
while Gran et al. also included partial sick leave and
work assessment allowance [23]. Oyeflaten et al. ex-
tended the model to include eight different categories
for social benefits or return to work over a 4 year period
[21]. Only Oyeflaten et al. included categories on varying
types of social benefits, whereas Pedersen et al., Lie et al.
and Gran et al. mostly looked at disability benefits be-
sides work and sickness absence. To be able to show a
more realistic picture of the transitions, it is relevant to
include all types of social benefits.
Strength and limitations
The prospective design of the study and the record link-
age of the cohort data with sickness absence data from
DREAM added to the strengths of this study. The study
had complete follow-up of weekly employment status
due to full coverage of registers of social benefits and
the information is considered valid [26]. Moreover, this
study included sequence analysis to look at transitions
besides the more traditional time-to-event outcome.
Using the method has given an overview of the life
course after the start of the sickness absence period. Se-
quence analysis is considered an exploratory method ra-
ther than a method for hypothesis testing, which means
that sequence analysis cannot answer the question of
causality. Due to this, sequence analysis is best used in
combination with other methods, and cannot replace
methods like event history models [40].
There is no clear agreement about how long a follow-up
period is needed to get the best measurement of the effect
on work and benefits after sick leave [16, 41]. Previous
studies using process analyses have used a longer follow-
up period, i.e. 3–4 years [20–23]. In this study, only
51 weeks of follow-up was applied which reduces the
complexity of the sequences as e.g. 20 % with mental
health reasons and 13 % with other health reasons were
still on sick leave and thus, had not changed states. Thus,
a longer follow-up period would have been preferable, as
Oyeflaten et al. concluded that several years are needed to
get an adequate picture of the RTW outcome [21].
The frequency of mental disorders in RTW research has
been found to be underestimated [4, 42, 43]. Therefore,
the grouping of exposure may cause misclassification if
the individuals are not true about reporting the sickness
Table 5 Sickness absence reason and risk of being in eight different clusters
Clusters Mental health reason
n = 721 n (%)
Other health reason
n = 1,297 n (%)
Crude analysisa
OR (95 % CI)
Adj. model 1
OR (95 % CI)
Adj. model 2
OR (95 % CI)
Adj. model 3
OR (95 % CI)
1. Sickness absence
317 (44.0) 422 (32.5) 1.35 (1.10;1.65) 1.30 (1.06;1.59) 1.31 (1.06;1.60) 1.05 (0.85;1.31)
2. Relapse
17 (2.4) 15 (1.2) 2.69 (1.31;5.52) 2.69 (1.29;5.59) 2.65 (1.27;5.52) 2.77 (1.31;5.87)
3. Sickness absence/temporary support
39 (5.4) 35 (2.7) 1.92 (1.17;3.16) 1.60 (0.97;2.65) 1.55 (0.94;2.56) 1.32 (0.80;2.18)
4. Temporary support
37 (5.1) 47 (3.6) 1.45 (0.91;2.32) 1.12 (0.70;1.82) 1.11 (0.68;1.79) 1.12 (0.69;1.82)
5. Unemployment
32 (4.4) 66 (5.1) 0.83 (0.52;1.32) 0.80 (0.50;1.27) 0.77 (0.48;1.23) 0.79 (0.49;1.27)
6. Permanent support
17 (2.4) 40 (3.1) 0.91 (0.50;1.66) 1.74 (0.90;3.39) 1.61 (0.83;3.12) 1.43 (0.73;2.80)
7. Slow RTW
104 (14.4) 197 (15.2) 0.87 (0.66;1.14) 0.93 (0.70;1.24) 0.92 (0.69;1.23) 1.03 (0.77;1.38)
8. Fast RTW
158 (21.9) 475 (36.6) 0.63 (0.50;0.78) 0.66 (0.52;0.82) 0.67 (0.53;0.84) 0.84 (0.66;1.07)
Reference group: Other health reasons
Abbreviations: OR odds ratio, CI confidence interval
aAdjusted for effect of the psychoeducation intervention, Adj. model 1: Adjusted for effect of intervention, gender and age, Adj. model 2: Adjusted as in model 1
and also for education and employment, Adj. model 3: Adjusted as in model 2 and also for and RTW expectations
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absence reason. However, as the questionnaire was sent in
relation to an RCT study for individuals with mental
health problems, it is considered a minor issue. Moreover,
misclassification in relation to the outcome may occur as
a new sickness absence period is registered only if it is lon-
ger than 4 weeks. Thus, the short term sickness absence
periods may be underestimated, which at the same time
may overestimate the participation in work. Also, DREAM
provides no information on whether an individual is
actually working or not. When data from DREAM are
used in research studies, work is categorised as those
weeks which the individual does not receive any ben-
efits. However, DREAM data have been validated in
the context of sick leave [26, 28].
Some studies have divided the sickness absence rea-
sons into mental, physical and co-morbidity and found
that co-morbidity was associated with longer time until
RTW than only reporting physical or mental problems
[8, 44]. In this study, individuals with co-morbidity were
not categorized separately, as it was not the aim of the
study. Moreover, only co-morbidity that was due to the
sickness absence was reported. Therefore, the degree of
co-morbidity in this study is unknown.
Another limitation derives from the relatively low re-
sponse rate (61.4 %). The relationship between sickness
absence reasons and employment status may have been
different in non-responders, and thus could change the
estimates. If individuals on sick leave due to mental
health reasons to a greater extent did not response to
the questionnaire and at the same time were on sick
leave for a longer time period, we may have underesti-
mated the association between sickness absence for
mental health reasons and RTW. Moreover, some of the
clusters in Fig. 2 included few observations which will
give rise to a large random variation.
Generalization
Comparison between studies may be difficult due to the
large variation between countries in the regulation of
sick leave compensation and social benefits. Within the
Nordic countries, the social security systems are rela-
tively similar and make comparisons feasible [45]. Our
findings may, therefore, be generalized to the Nordic
countries. However, we see no reason why the longer
sickness absence periods and lower RTW expectations
for those with mental health problems than for those
with other health problems should not be similar in
other Western countries.
Conclusion
Employees on sick leave due to self-reported mental
health problems spent more weeks in sickness absence
and temporary benefits and had a higher risk of not
having returned to work within a year compared to
employees on sick leave due to other health reasons.
The difference could be explained by their lower RTW
expectations at baseline. This emphasises the need to de-
velop suitable and specific interventions to facilitate
RTW for this group of sickness absentees.
Availability of data and materials
The dataset supporting the conclusions of this article
can not be shared as it contains information on social
transfer income and sickness absence diagnoses.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
PP, ML, TL and LL designed the study. PP and LL performed the analysis. PP
wrote the first draft of the manuscript. PP, ML, TL, EAN, LL, HJS, and CJ
contributed to revising it. All authors read and approved the final version of
manuscript.
Acknowledgement
The project was funded by TrygFonden (7-11-1347) and
Forebyggelsesfonden (11-2-2-011).
Author details
1Psychiatric Research Unit West, Regional Psychiatric Services West, Herning,
Central Denmark Region, Denmark. 2Institute of Clinical Medicine, University
of Aarhus, Aarhus, Denmark. 3Public Health and Quality Improvement,
Aarhus, Central Denmark Region, Denmark. 4Institute of Clinical Research,
University of Southern Denmark, Odense, Denmark. 5Department of Public
Health and General Practice, Norwegian University of Science and
Technology, Trondheim, Norway. 6National Centre for Occupational
Rehabilitation, Rauland, Norway. 7Section of Clinical Social Medicine and
Rehabilitation, School of Public Health, University of Aarhus, Aarhus,
Denmark.
Received: 16 December 2015 Accepted: 8 April 2016
References
1. Leijon O, Josephson M, Osterlund N. Sick-listing adherence: a register study
of 1.4 million episodes of sickness benefit 2010–2013 in Sweden. BMC
Public Health. 2015;15, 380-015-1741-2.
2. Organisation for Economic Co-operation and Development. Sickness,
Disability and Work: Breaking the Barriers; A Synthesis of Findings Across
Oecd Countries. Paris: OECD; 2010.
3. Lidwall U. Sick leave diagnoses and return to work: a Swedish register study.
Disabil Rehabil. 2014;28:1–15.
4. Hensing G, Spak F. Psychiatric disorders as a factor in sick-leave due to
other diagnoses. A general population-based study. Br J Psychiatry. 1998;
172:250–6.
5. OECD. Sick on the job? Myths and Realities about Mental health and work.
Paris: OECD Publishing; 2012.
6. Prins R. Sickness absence and disability: an international perspective.
In: Loisel P, Anema JR, editors. Handbook of work disability. New York:
Springer; 2013. p. 3–14.
7. Wedegaertner F, Arnhold-Kerri S, Sittaro NA, Bleich S, Geyer S, Lee WE.
Depression- and anxiety-related sick leave and the risk of permanent
disability and mortality in the working population in Germany: a cohort
study. BMC Public Health. 2013;13, 145-2458-13-145.
8. Huijs JJ, Koppes LL, Taris TW, Blonk RW. Differences in predictors of return
to work among long-term sick-listed employees with different self-reported
reasons for sick leave. J Occup Rehabil. 2012;22(3):301–11.
9. Nielsen MB, Madsen IE, Bultmann U, Christensen U, Diderichsen F,
Rugulies R. Predictors of return to work in employees sick-listed with
mental health problems: findings from a longitudinal study. Eur J Public
Health. 2011;21(6):806–11.
Pedersen et al. BMC Public Health  (2016) 16:337 Page 9 of 10
10. Nieuwenhuijsen K, Verbeek JH, de Boer AG, Blonk RW, van Dijk FJ. Predicting
the duration of sickness absence for patients with common mental disorders
in occupational health care. Scand J Work Environ Health. 2006;32(1):67–74.
11. Giri P, Poole J, Nightingale P, Robertson A. Perceptions of illness and their
impact on sickness absence. Occup Med (Lond). 2009;59(8):550–5.
12. Sampere M, Gimeno D, Serra C, Plana M, Lopez JC, Martinez JM, et al.
Return to work expectations of workers on long-term non-work-related sick
leave. J Occup Rehabil. 2012;22(1):15–26.
13. Carriere JS, Thibault P, Sullivan MJL. The mediating role of recovery
expectancies on the relation between depression and return-to-work. J
Occup Rehabil. 2015;25:348–56.
14. Pransky G. Measurement of outcomes in WDP; conceptual and
methodological considerations and recommendations for measuring
outcomes. In: Loisel P, Anema JR, editors. Handbook of work disability. 1st
ed. New York: Springer; 2013. p. 95–106.
15. Young AE, Roessler RT, Wasiak R, McPherson KM, van Poppel MN, Anema JR.
A developmental conceptualization of return to work. J Occup Rehabil.
2005;15(4):557–68.
16. Steenstra IA, Lee H, de Vroome EM, Busse JW, Hogg-Johnson SJ. Comparing
current definitions of return to work: a measurement approach. J Occup
Rehabil. 2012;22(3):394–400.
17. Jensen C, Jensen OK, Nielsen CV. Sustainability of return to work in sick-
listed employees with low-back pain. Two-year follow-up in a randomized
clinical trial comparing multidisciplinary and brief intervention. BMC
Musculoskelet Disord. 2012;13, 156-2474-13-156.
18. Biering K, Hjollund NH, Lund T. Methods in measuring return to work: a
comparison of measures of return to work following treatment of coronary
heart disease. J Occup Rehabil. 2013;23(3):400–5.
19. Krause N, Lund T. Returning to work after occupational injury. In: Barling JE,
Frone MR, editors. The psychology of workplace safety. Washington, DC:
American Psychological Association; 2004. p. 265–95.
20. Lie SA, Eriksen HR, Ursin H, Hagen EM. A multi-state model for sick-leave
data applied to a randomized control trial study of low back pain. Scand J
Public Health. 2008;36(3):279–83.
21. Oyeflaten I, Lie SA, Ihlebaek CM, Eriksen HR. Multiple transitions in sick leave,
disability benefits, and return to work.—a 4-year follow-up of patients
participating in a work-related rehabilitation program. BMC Public Health.
2012;12, 748-2458-12-748.
22. Pedersen J, Bjorner JB, Burr H, Christensen KB. Transitions between sickness
absence, work, unemployment, and disability in Denmark 2004–2008. Scand
J Work Environ Health. 2012;38(6):516–26.
23. Gran JM, Lie SA, Øyeflaten I, Borgan Ø, Aalen OO. Causal inference in multi-
state models-sickness absence and work for 1145 participants after work
rehabilitation. BMC Public Health. 2015;15:1082.
24. Pedersen P, Sogaard HJ, Yde BF, Labriola M, Nohr EA, Jensen C.
Psychoeducation to facilitate return to work in individuals on sick leave and
at risk of having a mental disorder: protocol of a randomised controlled
trial. BMC Public Health. 2014;14(1), 1288-2458-14-1288.
25. Pedersen P, Sogaard HJ, Labriola M, Nohr EA, Jensen C. Effectiveness of
psychoeducation in reducing sickness absence and improving mental
health in individuals at risk of having a mental disorder: a randomised
controlled trial. BMC Public Health. 2015;15, 763-015-2087-5.
26. Hjollund NH, Larsen FB, Andersen JH. Register-based follow-up of social
benefits and other transfer payments: accuracy and degree of completeness
in a Danish interdepartmental administrative database compared with a
population-based survey. Scand J Public Health. 2007;35(5):497–502.
27. Lund T, Labriola M. Sickness absence in Denmark: research, results, and
reflections. Scand J Work Environ Health Suppl. 2009;7:5–14.
28. Stapelfeldt CM, Jensen C, Andersen NT, Fleten N, Nielsen CV. Validation of sick
leave measures: self-reported sick leave and sickness benefit data from a
Danish national register compared to multiple workplace-registered sick leave
spells in a Danish municipality. BMC Public Health. 2012;12, 661-2458-12-661.
29. Klein JP, Logan B, Harhoff M, Andersen PK. Analyzing survival curves at a
fixed point in time. Stat Med. 2007;26(24):4505–19.
30. Parner ET, Andersen PK. Regression analysis of censored data using pseudo-
observations. Stata Journal. 2010;10(3):408–422(15).
31. Brzinsky-Fay C, Kohler U, Luniak M. Sequence analysis with stata. Stata
Journal. 2006;6(4):435.
32. Gauthier J, Bühlmann F, Blanchard P. Introduction: Sequence analysis in 2014. In:
Blanchard P, Bühlmann F, Gauthier J, editors. Advances in Sequence Analysis:
Theory, Method, Applications. 2nd ed. New York: Springer; 2014. p. 1–17.
33. Brzinsky-Fay C. Graphical Representation of Transitions and Sequences. In:
Blanchard P, Bühlmann F, Gauthier J, editors. Advances in Sequence Analysis:
Theory, Method, Applications. New York: Springer; 2014. p. 265–284.
34. Brzinsky-Fay C. Lost in transition? labour market entry sequences of school
leavers in Europe. Eur Sociol Rev. 2007;23(4):409–22.
35. Lesnard L. Using optimal matching analysis in sociology: cost setting and
sociology of time. In: Blanchard P, Bühlmann F, Gauthier J, editors.
Advances in Sequence Analysis: Theory, Method, Applications. 2nd ed.
New York: Springer; 2014. p. 39–50.
36. Wasiak R, Young AE, Roessler RT, McPherson KM, van Poppel MN, Anema JR.
Measuring return to work. J Occup Rehabil. 2007;17(4):766–81.
37. Pransky G, Gatchel R, Linton SJ, Loisel P. Improving return to work research.
J Occup Rehabil. 2005;15(4):453–7.
38. Young AE, Wasiak R, Roessler RT, McPherson KM, Anema JR, van Poppel MN.
Return-to-work outcomes following work disability: stakeholder motivations,
interests and concerns. J Occup Rehabil. 2005;15(4):543–56.
39. Amick 3rd BC, Lerner D, Rogers WH, Rooney T, Katz JN. A review of health-
related work outcome measures and their uses, and recommended
measures. Spine (Phila Pa 1976). 2000;25(24):3152–60.
40. Brzinsky-Fay C. The measurement of school-to-work transitions as processes:
about events and sequences. Eur Soc. 2014;16(2):213–32.
41. Stoltenberg CD, Skov PG. Determinants of return to work after long-term
sickness absence in six Danish municipalities. Scand J Public Health.
2010;38(3):299–308.
42. Soegaard HJ. Undetected common mental disorders in long-term sickness
absence. Int J Family Med. 2012;2012, 474989.
43. Stansfeld S, Feeney A, Head J, Canner R, North F, Marmot M. Sickness
absence for psychiatric illness: the Whitehall II study. Soc Sci Med. 1995;
40(2):189–97.
44. Ervasti J, Vahtera J, Pentti J, Oksanen T, Ahola K, Kivekas T, et al. Return to
work after depression-related absence by employees with and without
other health conditions: a cohort study. Psychosom Med. 2015;77(2):126–35.
45. Kausto J, Miranda H, Martimo KP, Viikari-Juntura E. Partial sick leave—review
of its use, effects and feasibility in the Nordic countries. Scand J Work
Environ Health. 2008;34(4):239–49.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Pedersen et al. BMC Public Health  (2016) 16:337 Page 10 of 10
